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ASSESSMENT OF GRAZING TECHNOLOGY IMPACT
ON SOIL INDICATORS

Abstract. In the territories of semi-desert zone of West Kazakhstan region, pastures occupy about 80% of the
arca. They are an initial base and material basis of sheep farming, main direction of agriculture. However, the
increased grazing load in recent years has changed natural balance and, due to the increased vulnerability of semiarid
and arid ecosystems, contributes to their degradation and desertification. All this could not but affect the condition of
semi-desert pastures. These processes threaten well-being of livestock production and destabilize habitat of
population, and anxious trends require in-depth analysis of the condition of semi-desert pastures, identification of the
causes of their degradation and the development of effective management measures taking into account the
characteristics of main types of pasture ecosystems. The research aim is agrochemical assessment of grazing land
cover depending on grazing technology. As a result of the studies carried out, the negative impact of intensive
grazing of farm animals on physical and chemical indicators of pastures of light chestnut soils has been found. Under
the influence of excessive grazing, the stock of humus of light chestnut soils decreased by 27.78%, soil compacted
by 13.11%, the content of exchange sodium increased as part of exchange bases and unsalted soils became a medium
degree of saline. The monitoring established degradation of soil of intensive grazing pastures to degree 2 in terms of
humus stock and to degree 3 in terms of density, and structural composition of soil was rated as "satisfactory".
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Introduction. Global population growth (the Earth's population will be around 9.2 billion in 2050),
global climate change and its adverse effects impact on agriculture, the exhaustion of natural resources
which is of great importance for the development of the world agriculture safety of foodstuff and safety
and new cthical requirements for the producers all this are future problems, connected with sustainable
management of natural resources and investments into production of food and agriculture [1, 2].

Grassland, which is a major part of the global ecosystem occupies 37% of the Earth's terrestrial area,
contributes significantly to food security, providing much of energy and proteins ruminant animals need
to produce meat and dairy products. It is believed that good management of pastures and improvement of
degraded pastures can play a fundamental role in mitigating greenhouse gas emissions, especially in
carbon storage and absorption |3, 4].

As everywhere else, the problems of combating the degradation of grazing lands and rational use of
grazing ecosystems are also relevant for West Kazakhstan. At present, in the semi-desert zone of West
Kazakhstan region, the area of grassless and overgrown with unseemly and poisonous pasture plants is
growing. The arca of degraded land in places of waterfall and recreation of animals is particularly large.
Grazing failure around the villages expanded to 7-9 km. In general, dynamics of these processes currently
allow to predict with a high degree of confidence the expansion of pastures degradation to 50% of its area.

Unfavourable condition of pastures is not only due to natural characteristics of the region. This is
even more the result of anthropogenic influence. Thus, in recent years, in pursuit of profit, agricultural
formations, especially farms without taking into account the conditions of grazing lands, have begun to
increase the number of farm animals intensively.
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As a result, this led to a significant increase in grazing load, reduced yield and fodder intensity of
grazing lands, and increased desertification in huge areas. Particularly dysfunctional is the condition of
sand pastures used before, mainly as winter ones, today they are used in other seasons as well [5, 6].

In order to prevent adverse anthropogenic impacts on pastures in modern agricultural agriculture, an
adaptive strategy to further increase of food production and agricultural raw materials should be based on
the principles of environmental management, which includes a number of activities, of which the most
important are: seasonality of pasture release taking into account the state of vegetation cover, its yield;
determination of optimal livestock load per unit area [7, 8].

Thus, the main issues of environmentally sustainable grazing are the size of seizure and frequency of
pasturing. 65-75 year plant growth can be seized without compromising resumption processes. The
exclusion of annual growth at this level forms natural favourable conditions for vegetative and seed
renewal of plants, creates prerequisites for annual reproduction of plant mass and eliminates possibility of
disruption of environmental ties in the plant community and therefore ensures sustainability of the whole
grazing ecosystem [9, 10].

Research methods. The research is carried out in Zhangir Khan WKATU within the framework of
the program-targeted financing of the Ministry of Agriculture of Kazakhstan on the topic BR 06249365
"Creation of highly productive grazing lands in the conditions of North and West Kazakhstan and their
rational use" and on the topic of PhD thesis "Agrochemical assessment of changes in land cover indicators
of pastures of West Kazakhstan region depending on grazing technology" in the territories of "Miras"
farm in Saralzhinsky rural district of Bokeyurdinsky area.

Options: Intensive grazing (100% browsing of annual growth of grazing plants - control); Moderate
grazing (65-75% browsing of annual growth of grazing plants).

The following indicators were defined in soil samples:

humus (by Turin in CINAO modification (SS 26213-91) [11];

P,0s connections (by I. Machigin in CINAO modification, SS 26205-91) [12];

absorbed bases - by SS 26950-86 [13];

soil density - (method of cutting cylinder by Kachinsky) [14].

The assessment of structural condition of chestnut soils of grazing lands was carried out according to
the main indicators of aggregate analysis: by the content of agronomically valuable units in dry screening,
estimated according to the criteria proposed by Dolgov and Bakhtin and by structural coefficient [15].

Statistical processing of the study results was carried out by the method of dispersion analysis, using
the program Statistica 6.0. [16]. Pasture coordinates: virgin soil plot N49°05.851'. E049°08.101,
moderate grazing pastures N49° 08.130'. E048° 42.751', weak grazing pastures N49° 09.494'
E048°42 452!, intensive grazing pastures N49°08.614'. E048°41.017".

The soil cover of the third zone is light chestnut soils. Almost all light chestnut soils of this zone
have clear signs of salt content, which is due to close location to the surface of water-soluble salts. Light
chestnut soils are characterized by low natural fertility. Humus content varies between 1.3-1.6% with
humus horizon power (A+B1) 35-45 cm. Light chestnut soils are poor in terms of mobile forms of
nutrients as well.

Results and discussion. It is known that the increase in browsing intensity has negative impact on
soil properties. The soils of degraded pastures are characterized by increased density and slightly reduced
structure. Our studies in 2019 showed that the dynamics of soil properties differ depending on browsing
intensity of grazing phytocenoses.

The most integrated indicators of soil condition are content of humus, density and structural
composition. Therefore, content of humus , density and structural composition of soil were taken by us as
indicators. [17-20].

Changes in soil density, structural composition, humus, mobile phosphorus and exchange sodium
content have been studied in the pastures with different browsing technologics. The reserves of soil
organic matter are determined by 3 main factors: amount of plant matter entering the soil, rate of
mineralization of plant residues and grain-size loss of soils. Carbon input into soil with plant residues is
due to net primary production [21].

According to the studies, humus content in light chestnut soils of semi-desert zone also depends on
browsing technology of grazing phytocenoses.
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In the studied pastures of "Miras" farm in semi-desert zone of West Kazakhstan region there was also
a close dependence of plant biomass reserves on physical properties of experimental sites soils.

On the territories of "Miras" farm, the lowest content of humus was determined on the pasture with
intensive grazing regime. At humus contents of 0.83%, humus stock in 0-30 cm layer is 34.36 t/ha.
Compared to the reference area of no grazing, the reduction of humus stock is at 27.78%. Soil of this site
according to the adopted standards belongs to Degree 2 of degradation according to humus reserves.

With the use of 65-75% grazing technology by agricultural farm animals, the humus content on the
horizon of 0-30 cm light chestnut soils was 1.15%, with humus reserve of 44.16 t/ha. At this site, the
decrease of humus reserve in the layer 0-30 cm of light chestnut soils was 7.18%, i.¢. the soil according to
humus reserves is not degraded.

Changes in humus stocks also occur by linear function on all soil types. Regression analysis has
shown that the greatest rate of decline in humus stocks is determined by soil type and has a linear
tendency. The most intense decrease of humus in soil with increased intensity of pasture use is observed
on light chestnut soils of 3 semi-desert zone.

Soil density also depended on grazing technology. If at the reference site in the soil layer 0-30 cm the
density was 1.22 g/cm’, then at a slight load on the pasture with application of moderate grazing
technology the soil density is compacted by 4.91% to 1.28 g/cm’.

Excessive grazing showed strong soil compaction up to 1.38 g/cm’, i.e. with intense grazing soil
density increased by 13.11% compared to the density of virgin soil or the soil degraded to Degree 3 as a
result of overgrazing.

Regression analysis data have determined the dependence of soil density on humus stock. In the layer
0-30 cm of light chestnut soils with increased load when using intensive technology of grazing livestock
stock of humus content. The dependence of light chestnut soil density on humus stock was at r2 = 0.9591
(figure).
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Dependence of density of light chestnut soils on humus stock when using different grazing technology

The change in the structural composition of land cover of pastures was also dependent on browsing
intensity.

From the data of studies it can be seen that in the soil layer 0-30 cm the content of valuable structural
aggregates in the soil on areas of pasture with different browsing technologies varies within 53.06-64.91%
with structural coefficient 1.24-1.88. At the same time, the condition of moderate grazing soil by the
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composition of agronomically valuable structural aggregates (64.91%) is "good," by the gradation of
structural factor assessment is also "good" 1.88.

On the contrary, when the load is increased, the state of aggregate composition (53.06%) and
structural factor (1.24) is deteriorated to the rating "satisfactory" (table).

Agrochemical and agrophysical indices of light-chestnut soils of semi-desert zone of WKO depending on grazing technology
in layer 0-30cm, 2019

Indices

Reference area
of no grazing

Grazing technology

Moderate grazing

Intensive grazing

(ontiel) (65-75% browsing) | (100% browsing)

Humus, % 1.30 1.15 0.83
Humus stock, t/ha 47.58 4416 34.36
Reduction of humus stock, % (degree of degradation) ) -Z(.)I)S _2(72')7 8
Mobile phosphorus, mg/100g 1.05

Amount of exchange bases, mg.eq/100g 14.52 15.40 15.65
Exchange sodium, mg.eq/100g 1.30 1.50 1.65
Content of exchange sodium of exchange bases sum, % 8.95 9.74 10.54

Degree of salt content

Weak solonetzic

Weak solonetzic

Moderate solonetzic

Density, g/cm? 122 1.28 1.38
Density increase, % (degree of degradation) ) +(%)9 1 +1(33')11
Content of agronomically valuable structural aggregates, % 75.03 64.91 53.06
Grade rating Excellent Good Satisfactory
Structural factor 3.14 1.88 1.24
Grade rating Excellent Good Satisfactory

Non-systemic grazing through deterioration of agrophysical indices and humus quality has a reducing
effect on the content of mobile phosphorus as well. Thus, in the soil layer 0-30 cm at the specified
technology on light chestnut soils, the content of mobile phosphorus in comparison with the soil of the
reference site decreased by 39.04% or to 0.64 mg/100 g.

Deterioration of physical and chemical properties in turn led to an increase in the content of
exchanged sodium in soil, which is an indicator of salinity and increase in the process of soils salinity.

If in the soil layer 0-30 cm of pastures with 65-75% browsing, the content of exchange sodium was
1.50 mg.eq/100g, then with the change of pasture mode in the strand increasing the release of

phytocenoses to 100%, the content of exchange sodium increases to 1.65 mg.eq/100g.

At exchange base capacity of 15.65 mg eq/100g, the specific weight of exchange sodium in the

cation exchange capacity (CEC) is 10.54%.

As a result of excessive grazing, the soil in terms of the content of exchange sodium changes from

low-salt to middle-salt.

Conclusion. Increasing the load on the pastures of semi-desert zone by means of unsystem grazing

has a negative impact on physical and chemical indicators of light chestnut soils. The soil of grazing lands
in case of excessive grazing is degraded and negative physical and chemical processes are occurring in the
soil cover enhancing the process of salinity.
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MAJI ’KAIO TEXHOJOTI'UAJAPBIHBIH
TOIBIPAK KOPCETKIINITEPIHE 9OCEPIH BATAJIAY

Annotamust. BKO »xapreinail meneit aliMarbIHBIH ayMarblHIA KAWBIIBIMIAAP OapibIK aybll APy AIIbIIBEFSI
TaHanTapeiHbH 80% Kypakael. Omap aybll IMApyamubIIBFBIHBIH HETI3Tl OarbIThl OOJNBIN CAHANATHIH KOW IIapya-
IOBLTBIFBIHBIH OACTANKBI HETi31 KOHC MATCPHAIABIK HETi3il. Anaima, COHFBI KBLITAPHl KYIICHTCH >KAMBLTBIMIBIK
JKYKTEME TAaOMFH TETE-TCHIIKTI 63TePTTI )KOHE KAPTHLUIAH KYPFaK jKOHE IIONICHTT] SKOKYHEICPAiIH OCAIBIFRIHA Oak-
JAHBICTHI OJIAPABIH TO3YBl MEH INOIIACHYIHE BIKNAN €TTi. MyHbIH O0pi MONCHT KaHbLTBIMAAPIBIH YKal-KyHiHE acep
eTICH KOWMaasl. By mpomecTep Maj mapyalmbLIBIFBIHBIH 9JI-ayKATHIHA KAYill TOHAIPEIL KOHC XATBIKTHIH TiPIIiTiK
OPTaChIH TYPAKCHI3AAHABIPAIBI, AMAHAAYIBUIBIK TYIBIPATHIH TCHACHIIAP INOICHT >KaHbIIBIMIAPAbIH KaH-KYHIH
TCPCH TAIAAyAbl, OMAPABIH TO3Y CCOCITCPIH AHBIKTAYABI JKOHC JKAHBLIBIM 3KOKYHCICPIHIH HETI3ri TYPJCPiHiH
CHIIATTaMANIAPBIH €CKEPE OTHIPHII, THIMAL MaWAaIaHy OOMBIHIIA IIYFBLT IAPATAPbI KACcay bl KAJKET ST

3epTTey MaKcaThl - )KAHBLIBIM TEXHOJIOTHACHIHA OANIAHBICTHI KAWBIIBIMIAPABIH TOIBIPAK KAMBUIFBICHIH arpo-
XHMISUTBIK Oarasay OOJsIn TaOBIIAAbl. 3€PTTCY HOTIDKCCIHIE aybUIIIAPYANIbLIBIK SKAHY APIAPhIH KAPKBIHIBI JKakbl-
JBIM TEXHOJOTHSACH OOMBIHINA XKAWFAHTA AKIIBII KAINTAH TOIBIPAKTHI >KAHBLIBIMAAPIBIH (DH3HKAIBIK-XUMUSLTBIK
KOPCETKIITEPIHE TEPIC dcepi aHBIKTANIbL. JKaHBIIBIMHBIH 9CEPIHEH AKMIBUT KAINTAH TOIBIPAKTAPIBIH TYMYC KOPbI
27,78% - ra temeHaeni, Tombipak 13,11%-Fa THEFBI3OANABL, aaMAaCy HETI3ACPIHACTI ATMACATBIH HATPHH MOJICpi
JKOFAPBIIAT, CIITI €MEC TOMBIPAKTAp OPTalia COPTAHIBI TOMBIPAKTAPFA aifHAIIbl. MOHHTOPHHT KAPKBIHIBI KAMbI-
JIBIMHBIH, YKAHBUTBIMIBIK TOIIBIPAFBIHBIH KAapaIlipik KOPIapsl OOMbIHIIA 2 JopeskeTe ACHIH KOHE THIFBI3AbIFBI OOHBIH-
ma 3 Japeskere ACHIH KYH3ENTCHIH aHBIKTAAbl, TOMBIPAKTHIH KYPHLUIBIMIBIK KYPaMbl KAHAFATTAHAPIBIK JCHIEHre Me
001aBL

Tyiiin ce3aep: sxkaifbUIBIMAAP, TOMBIPAK KAMBLIFBICH, MOHUTOPHHT, KYH3€JIy, MaJ >Karfo.
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2TInoBauBCKUit ATpapHbIil yHHBEpCHTET, PecnyOiuka Bosrapus

OIIEHKA BJIMAHUI TEXHOJOIUH BBIITACA
HA ITOKA3ATEJIA TIOYBbI

Annotamust. Ha teppuropmit nomymycrerHON 30HE 3KO mactOmmia 3aruMaror okono 80% muomanu. Oun
SIBILTFOTCSI HICXOMHOM 02301 M MaTepuanbHON OCHOBOH OBICBOACTBA - [JIABHOTO HAIPABICHUS CEIBCKOTO XO3SIHCTBA.
OmHako yCHIMBINASICS 32 TOCICIHHE TOJbI MACTOMINHAS HATPY3KA W3MCHHUIA NPHUPOJTHOC PABHOBECHE M, B CBSI3H C
TOBBINICHHOKH YA3BHUMOCTBH) CCMHAPUAHBIX W APHAHBIX JKOCHUCTEM, CHOCO6CTByeT X ACTpaganun W OIy CThIHH-
BaHMO. Bece 310 He MOTIIO HE CKA3aThCs HA COCTOSHUH TTOJIY Iy CTHIHHBIX MTACTOMI. JTH IPOLECCHI BHI3BIBAIOT YTPO3Y
OMaromoayund >KMBOTHOBOJACTBA W ICCTAOMIIMBHPYIOT CPCIy OOHTAHHSA HACCICHHSA, a4 TPCBOXKHBIC TCHICHITHH
TPEOYIOT OCYIIECTBICHHS IIIyOOKOTO aHATIHM3a COCTOSHIS HOJYITY CTBIHHBIX MACTOMIN, BBIIBICHUS MPHYHH, 00y CIOB-
JTMBAIOIIMX WX JCTPAJalii0 M Pa3paboTKy 3((EKTHBHBIX MEPONPHATHH MO PANHOHAILHOMY HCIIOJIb30BAHHIO C
y4eTOM OCOOCHHOCTCH OCHOBHBIX THIIOB MACTOWIIHBIX KOCHCTEM. LICNBIO MCCICIOBAHHH ABILICTCA arPOXHMMH-
YeCKas OLEHKA MMOYBCHHOTO MOKPOBA MACTOMI B 3aBHCHMOCTH OT TEXHOJIOTHH BbINAca. B pe3yiprare mpoBEICHHBIX
I/ICCJ'IGZ[OBaHI/Iﬁ YCTAHOBJICHO OTPHULATCIIBHOC BIMAHUC HHTCHCUBHOTIO BhIIACA CCIBCKOXO3IHCTBCHHBIX KHBOTHBIX HA
(I)I/ISI/I‘IGCKI/IG H XHMHYCCKHC ITOKA3aTCIH HaCT6I/IH.[ CBCTJIO-KAIITAHOBBIX ITIOYB. HOZ[ BOSZ[GfICTBI/IGM IPE3MECPHOTO
BBINACA 3aIMAC TYMyCa CBETJIO-KAIITAHOBBIX MOYB CHHU3HICA HA 27,78%, mousa yutoTHHIach Ha 13,11%, B cocrase
OOMCHHBIX OCHOBAHWH YBEIHYAIOCH COACP/KAHNE OOMECHHOTO HATPHS U HECOIOHIIOBATHIC TTOYBBI IICPEIILTH B Pa3psa
CpeOHCH CTCICHH CONIOHIOBATOCTH. MOHHTOPHHTOM YCTAHOBICHO JACTPAJALASA MOYBHI MACTOWMIN HHTCHCHBHOTO
BBITIACA IO 2 CTENCHHU MO MOKA3aTeIM 3araca rymyca M J0 3 CTEICHHU IO IUIOTHOCTH, IO CTPYKTYPHOMY COCTaBY
TIOYBBI UMCTTH OLICHKY «YAOBJICTBOPUTCIIBHOC) .

KmoueBnie c/10Ba; macTOHMIA, TOYBCHHBIH TIOKPOB, MOHHTOPHHT, ACTPATALMS, BHIIAC
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